INTRODUCTION
Over the last 40 years, numerous numerical methods have been developed for the solution of compressible flows. Among these methods, the scheme proposed by Roe [1] ha.-; proven to be very robust and its use is 'videspread among the practitionners of computational fluid dynamics. \Vhile the original model \vas developed by Roe [1] in 1980 for an ideal gas, Glaister [2] suggested in 1987 a variant of Roe's scheme to solve non-perfect gases with a general equation of state law of the form P = f (c, p) .
Following these ideas, in this paper \Ve consider the numerical simulation of the unidimensional Euler equations for multi-species flows. In the treatment of these equations, thermal equilibrium is always assumed. The contribution of this work in this field of study is the development of a dimensionless form of the governing equat ions devoted to multispecies, as well, the development and implementation of Roe's average for multispecies and finally, coupling t.he current development with a general equation of state module. The latter is not based on an equation of state, but rather on a parametric form suited to the treatment of multispecies.
GOVERNING EQUATIONS
The Euler sytem of equations describing multispecies flows can be written according to :\khlman [3] .
(1) (2) 'vhere the subscript n indicates the number of species and E = e + ~u 2 is the total energy. A key asper:t to the multi-species treatment is to consider that the pressure and the density are given by the sum of the partial pressure and the sum of the relative densities for each of the n species (Dalton 's Law) respectively. That is:
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The pressure is evaluated from the computed variables, using an equation of state.
Enthalpy is evaluated as follmvs:
The expression used to describe the sound velocity is also used:
R.oe'H method uHes the linearized form of equation (1), which is:
, where A= g~ iH the .Jacobian matrix. In order to obtain this matrix, it is useful to express both vectors, F and U, as functions of a conservative vector W, as follows:
In this form, F can easily be differentiated \Vith respect to W, and the Jacobian matrix, A(W), can thus be constructed. The only quantities that cannot be obtained explicitly arc the pressure and its partial derivatives with resper:t to w;, since a definition of the equation of state ha.'i not yet. been given. The treatment of the pressure terms is presented in the following section.
Pressure tenus
Since the pressure is defined as P P (p 1 , pz, ... , p.,, e), the partial derivatives of the pressure with respect to the w; variables are:
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\Ve can now express each partial derivative in a conservative way. Because p = 2::;~1 w;, it follows that:
Also, the relation e = E -2 .,
\Vith these results, and defining Pr = ~p, equation ue (10) yields: 
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The three principal mean-quantities in A are:
It is to be noted that the current form of the expression for the mean value of the densitv differs from the original form proposed by Roe (p~, = ..
{iilP;).
This choice is justified by necessity. An expression for each {Ji v,·as required, which would preserve its form a.<; it is summed up to obtain p. From the previous expressions, one obtains: , y7!; ytp; + ytp; \Vith these average quantities, 'vc can address the elements of A~ A(U, , Ul).
PERFECT GAS TREATMENT
For the sake of simplicity and validation, a perfect gas development is carried out. C sing this relation and its partial derivatives, it is possible to evaluate the missing quantities from matrix (16). However, before doing so, some simple definitions and relations arc specified:
Energy-temperature relation:
Coefficient K
l\ilass fraction definition:
Energy
Due to relation (3), the equation of state ( 4) can be expressed in the following form: (24) can also be expressed as a. function ofT, using equation (23) Current solver, perfect gas Current solver, real gas
